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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a laser welding method which, in lap joint 
welding of metallic sheets 10, 20 having a surface treatment layer by a laser 
beam LA, can ensure reliable contact of welding positions without pressing with 
a jig and a space for escaping vapor of the melted surface treatment layer. 

SOLUTION: First and second metallic sheets 10, 20 each having a surface 
treatment layer are put on the top of each other. One side of the assembly is 
hammered to form a projection 14 which protrudes from the first metallic sheet 
10 and is in contact with the second metallic sheet 20, and, at the same time, 
a space 16 is formed around the projection 14 in its top 15, followed by 
irradiation with a laser beam LA to weld the contacted position. In order to 
continuously conduct hammering and laser welding, a hammering device and a 
laser device are mounted on a robot arm obliquely to each other. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates especially the galvanized steel sheet of a lot to the 
suitable laser-welding approach and laser beam welding equipment to perform lap joint welding by 
superposition and the multipoint about the welding process and welding equipment which weld two or 
* more plates in which the surface-preparation layer was formed by the multipoint by the laser beam. 
[0002] 

Pescription of the Prior Art] Piling up the steel plate of two sheets with which laser welding which 
irradiates a laser beam and welds it recently as an approach of welding two or more plates was adopted, 
for example, surface treatment, such as zinc galvanizing, was carried out in the production process of the 
side member of an automobile, and carrying out laser welding by the multipoint is performed. Although 
it has many advantages - this laser welding can be welded by non-contact, and there are few thermal 
effects — it is known that it will be easy to generate air bubbles in a weld zone. 
[0003] For example, in the conventional laser-welding approach of drawing 6 , if it welds where field 
contact of the galvanized steel sheets 10P and 20P of a lot is carried out without a clearance, turbulence 
will arise on the front face of the molten pool MP formed between galvanized steel sheet 10P and 20P. 
This is because [ in a molten pool MP ] especially a deposit component evaporates and air bubbles are 
generated. 

[0004] That the above-mentioned problem should be coped with, as shown in drawing 7 , the 
predetermined opening S is separated, the galvanized steel sheets 10P and 20P of a lot are arranged to 
parallel, and the approach of irradiating a laser beam LA from one galvanized steel sheet 10P side is 
proposed. By this approach, since the metallic fumes of a deposit component are emitted through 
Opening S, turbulence is not produced on the front face of a molten pool MP. However, as shown in 
drawing 7 , the front face of galvanized steel sheet 10P becomes depressed, the so-called undercut UC 
arises, and required bonding strength is not obtained. 

[0005] Then, as shown in drawing 8 , top 15P of lobe 14P formed in the 1st galvanized steel sheet 10P 
are made to contact the 2nd galvanized steel sheet 20P, and the laser- welding approach (JP,7-155974,A) 
in which the opening h for missing the steam GS of a surface treatment layer component was formed to 
the perimeter is proposed. 

[0006] Beforehand, this approach carries out package shaping of much lobe 14P by press forming the 
1st galvanized steel sheet 10P, and after it piles up the galvanized steel sheets 10P and 20P to join, it 
welds by laser equipment 30P which doubled the exposure location with the location in which lobe 14P 
were formed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in this approach, since spacing of the opening h 
which should be formed is small like 0.1-0.4mm, it is dramatically difficult spacing to acquire the 
process tolerance which keeps the height of lobe 14P constant. Moreover, since distortion may remain in 
the 1st and 2nd galvanized steel sheets 10P and 20P with a big area by performing three-dimension 
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configuration processing as a side member etc., a actual top is impossible for contacting altogether lobe 
14P of a large number formed in the 1st galvanized steel sheet 10P to the 2nd galvanized steel sheet 
20P. And if top 15P of lobe 14P do not touch galvanized steel sheet 20P of the other party, the undercut 
UC which was explained by drawing 7 arises, or variation arises in welding quality. 
[0008] Although the attempt which secures contact by inserting galvanized steel sheets 10P and 20P 
with fixtures 40 and 41 is also made as shown in drawing 9 in order to contact each lobe 14P to other 
party steel plate 20P certainly, the process to insert is independently needed and working efficiency 
falls. Moreover, even if it uses such fixtures 40 and 41, lobe 14P may be contacted to galvanized steel 
sheet 20P by neither the height of adjoining lobe 14P, nor relation with distortion of galvanized steel 
sheets 1 OP and 20P. 

[0009] Furthermore, as shown in drawing 10 as an option, there is also the approach of pressing down 
near a welding location with a roller 42, contacting a welded section, and making Opening h to the 
perimeter, where the 1st and 2nd galvanized steel sheets 10P and 20P which do not form a lobe are piled 
up. However, since this approach does not have a lobe between galvanized steel sheet 10P and 20P, it 
does not have the refuge of the steam of the surface treatment layer which the perimeter of a welding 
location stuck in the field and fused, and as shown in drawing 6 , the problem of being ruined produces 
it. 

[0010] Then, without pressing down a metal plate with surface-preparation layers, such as a galvanized 
steel sheet, with a fixture in the welding process which carries out lap joint welding by the multipoint by 
the laser beam, this invention contacts a welding location certainly, and secures the opening of the 
perimeter, and aims at offering the laser-welding approach which can be welded maintaining the shape 
of good molten pool surface type. 
[0011] 

[Means for Solving the Problem] In the laser-welding approach that the laser-welding approach which 
this invention offers performs lap joint manual welding for two or more metal plates by which the 
surface-preparation layer was formed at least in one of the planes of composition by the multipoint by 
superposition and the laser beam By performing hammer processing from one field of the piled-up metal 
plate for every welding part of a multipoint It is characterized by performing the process which forms 
the lobe which upheaves from one metal plate and contacts the metal plate of another side, and the 
process which irradiates a laser beam and welds said contact location. The opening which misses the 
steam of surface treatment layers, such as plating, is formed in the perimeter of the crowning of a lobe, 
securing mutual contact of a metal plate by the above-mentioned lobe. 

[0012] As equipment which enforces the above-mentioned welding process, a mounting beam thing is 
usable in hammer processing equipment and laser equipment at the head of a robot arm, for example. 
Formation of the lobe by hammer processing and the contact location by laser equipment are welded by 
actuation of a robot arm. 

[0013] In order to operate this equipment efficiently, a laser beam is irradiated from laser equipment 
towards the crowning of the lobe formed with hammer processing equipment, without making the 
optical axis of laser equipment incline to the vertical excitation shaft of hammer processing equipment, 
and moving anchoring and a robot arm. 
[0014] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with 
reference to a drawing. Drawing 1 shows the process which performs lap joint welding for the 
galvanized steel sheets 10 and 20 which are the metal plates in which the surface treatment layer was 
formed by superposition and the laser-welding approach of this invention. 

[0015] At a process 1, where galvanized steel sheets 10 and 20 are piled up, the periphery section is 
clamped, and it holds in an activity location. Galvanized steel sheets 10 and 20 form deposits 12 and 13, 
and 22 and 23 in each both sides of steel plates 1 1 and 21, respectively, as shown in drawing 2 . These 
galvanized steel sheets 10 and 20 constitute the side member of an automobile, and press forming is 
carried out to the predetermined configuration with a fixed area. Drawing 1 shows the part with a 
welding part. 
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[0016] At a process 2, hammer processing which a head strikes from the 1st field of the piled-up 
galvanized steel sheets 10 and 20 the number of need times to the punch P which has a Rth page 
configuration is performed. 

[0017] The lobe 14 which upheaves from the 1st galvanized steel sheet 10, and contacts the 2nd 

galvanized steel sheet 20 by this hammer processing as shown in a process 3 is formed, and an opening 

16 is simultaneously formed in the perimeter of the crowning 15 of this lobe 14. 

[0018] In addition, it is because the plating steam which they generate when the 1st lobe 14 of a 

galvanized steel sheet 10 and 2nd galvanized steel sheet 20 will contact at a flat surface and weld the 

center section of this flat surface will recess-come to be hard if making the head of Punch P into a Rth 

page configuration considers as the shape for example, of a truncated trapezoid. 

[0019] Next, a laser beam LA is irradiated from across at the 1st galvanized steel sheet 10 with the laser 

equipment which is not illustrated towards a crowning 15 by process 4-a from the hollow on the 

background of the above-mentioned lobe 14. When Punch P escapes up, it irradiates for starting the 

exposure of a laser beam LA promptly and shortening working hours from across. 

[0020] A laser beam LA uses a solid-state, *********** * ?or semiconductor laser. When using direct 

laser and the degree of concentration of energy is low, the exposure of a laser beam LA can be started 

from the middle of hammer processing. 

[0021] At processes 1-3, after performing hammer processing, annular welding can also be performed in 
the contact section formed of the lobe 14 like process 4-b. The laser mentioned above also in this case is 
used. This laser equipment that is not illustrated makes that optical axis incline to the excitation shaft of 
• the punch P which is hammer processing equipment, and it is attached so that it may circle in the 
perimeter of Punch P. In this case, hammer processing by Punch P is completed, and it is in the 
condition from which Punch P escaped in the shunting location, and welds by making it circle in laser 
equipment. Thus, welding reinforcement can be made high if annular welding is performed. 
[0022] In the processes 1 and 2 of drawing 1 , although galvanized steel sheets 10 and 20 are drawn as 
what laps in the condition that there is almost no clearance, as this lap is actually shown in drawing 2 
(a), and it is indicated in drawing 3 (a) as the case where there is almost no clearance, they may have a 
certain amount of clearance. 

[0023] When hammer processing is performed in each case and it is drawing 2 (a) which does not 
almost have a clearance, as shown in drawing 2 (b), an opening 16 is formed in the perimeter of the 
crowning 15 as a result by which a lobe 14 is hammered out from the 1st galvanized steel sheet 10. 
Moreover, as shown in drawing 3 (a), when it has a certain amount of clearance, hammer processing by 
Punch P is performed until the lobe 14 hammered out from the 1st galvanized steel sheet 10 contacts the 
2nd galvanized steel sheet 20, as shown in drawing 3 (b). That is, the lobe 14 of the 1st galvanized steel 
sheet 10 can surely be contacted to the 2nd galvanized steel sheet 20 by setting up the amount of 
processings of a hammer according to the greatest clearance between the piled-up galvanized steel 
sheets 10 and 20 set as the object of hammer processing. 

[0024] If a laser beam LA is irradiated from laser equipment 30 as it is shown in drawing 2 (c), when a 
lobe 14 is formed of hammer processing, the exposure part of the 1st galvanized steel sheet 10, then the 
2nd galvanized steel sheet 20 will fuse first, and a molten pool MP will be formed. Although deposits 
12, 13, and 22 are also fused and metallic fiimes occur at this time, since the metallic fumes GS 
generated in the joint of galvanized steel sheets 10 and 20 are emitted to atmospheric air through an 
opening 16, air bubbles do not remain in a molten pool MP. Therefore, turbulence does not arise on the 
front face of the molten pool MP of a galvanized steel sheet 10, and it becomes a smooth field. In this 
welding, since the crowning 15 of a lobe 14 is close to the galvanized steel sheet 20 which counters, the 
undercut UC as shown in drawing 7 does not happen at all. Welding by this laser beam LA is similarly 
performed, as shown in this drawing (c) also in drawing 3 . 

[0025] As hammer processing equipment 50 using the above-mentioned punch P, the thing of the 
structure shown in drawing 4 (a) and (b) can be used. 

[0026] This equips the robot arm 52 with Punch P and its vibration source 5 1 possible [ elastic 
displacement ] through the elastic members 53 and 54 of a rectangular 2-way. Punch P vibrates and the 
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robot arm 52 vibrates by the oscillation at the time of carrying out hammer processing. Control 
resonating by elastic members 53 and 54, and the elastic variation rate of the punch P is made to carry 
out in the optimal direction for hammer processing by elastic members 53 and 54, the workability and 
precision of hammer processing are not raised, and there is an advantage by which it can be managed 
even if it does not use the expensive thing of a high withstand load for the robot arm 52. In addition, 
since, as for this count of an oscillation, per second 20 - 25 times of things are obtained now, time 
amount which one hammer processing takes to Clearance S even when large can be made into less than 
[ abbreviation 1 second ] like drawing 3 (a). 

[0027] The laser equipment 30 which irradiates a laser beam LA is attached in the robot arm 52 with the 
above-mentioned hammer processing equipment 50. Although these installation makes each another 
position and it makes to make hammer processing equipment 50 and laser equipment 30 counter a 
welding location into a criterion by actuation of a robot arm , as show in drawing 5 , in the case of the 
operation gestalt which explained above , installation and the exposure of a laser beam perform from 
across , as make the optical axis of laser equipment 30 incline with the excitation shaft of hammer 
processing equipment 50 and it is show in drawing 1 . In addition, even if it is the mounting arrangement 
made to incline in this way, it is also possible by rotating the robot arm 52 to irradiate a laser beam LA 
from right above a welding location. 

[0028] Moreover, when it is also possible to perform the exposure of a laser beam LA from the 
crowning 15, i.e., galvanized steel sheet with which lobe 14 is not formed, side of a lobe 14 and the 
metal plate which carried out surface treatment is thin, three or more laser welding of this invention can 
be performed in piles. Since this invention makes good laser welding possible by missing the steam of a 
surface treatment layer to atmospheric air, this invention can be applied when [ of the planes of 
composition ] the whole surface has a surface treatment layer at least. 
[0029] 

[Effect of the Invention] The opening which misses the steam of the surface treatment layer which 
melted is formed at the same time it contacts a welded section certainly by making a lobe by hammer 
processing according to invention concerning claim 1 of this invention. Therefore, welding by the laser 
beam performed after that can be performed good, and the stable welding quality without the variation 
between products can be secured. 

[0030] Especially, by hammer processing, since all lobes are formed to one punch, compared with the 
conventional approach of carrying out package shaping of many lobes by press forming, the cost 
reduction by reduction of metal mold cost can be planned. 

[0031] Invention concerning claim 2 of this invention offers the concrete configuration of the equipment 
which enforces the approach of claim 1 . In invention of claim 2, by attaching an include angle at the 
head of a robot arm, and attaching hammer processing equipment and laser equipment in it, invention 
concerning claim 3 of this invention can perform hammer processing and laser welding continuously, 
and can make working efficiency high. 



[Translation done.] 
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